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m m m 

[oooi] *mwi?.mm.mm, m^rj^nm(D^m%m^^t^(Dm^±'f^^ 
[0002] ^PTcm^iti^mn.yn^m^m^m^^x^htix^xoK, 

sE<DWL.jg.@hW (Positive Temperature Coefficient) ^^^^-f—^^mOo PTC^ 

mtbxhZo 

[ooo3] jfi^, m^nmt^(om^/mmm^\^M^fi^rj[kmm.<Dmm^V5±^ 

[0004] lo<D0i|£:UT, rOi^^^l^ihfflPTC^^^^^rt^^^m^lHl^ 

mMm&m^~r) ^m^fh^r.^mm6i^m^67a^xxf67b^^xr^ 
v^r—^3^mm3tm^.mm^tix^^ 0 -tt^ zLunmitr^^—^B^m^ 

^c«?&6 1 <Du&mn*tk^nz>& ? ^m^xmMm^^ §u izx~?kmm6 1 \z. 

[0005] Ji|E(DJ:5^m^lHlgS60^T-^mm61^«M^brffl V ^TT^y^— v-3^[lj 
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[0006] u>*u r&mmi fc&tfzfomRfotmmzmftu mmmn m^mm) 

[0007] *7b, PTC^^65{i_hiR(Dj;5^-^m?&61<DMl^^Jh{C*P^T, iMifcB&Jh 
[0008] aim^^^CTV^7feV^Ji^(Dm^^-e«PTC^^ ^ -65^^Low^^Cfe^9, 

m§5.t&m*Mmz.m apu r.^kmm^m^mm*m^<mm^^bb^ Q ^ 
th\z£.<9, PTcm^65i^r.nkmm6uzmth^num^^vx, ^mm^it 

[0009] PTcm^n. ^m&.wftmz-&\, ^xznbnx^ ^ ^ ^im^umm^m^ 
mz^th%&&irz&^t£\^b\<^m&&hz>o 

[0010] #fFZ«l : #^2001-102039^^ 
#fF^Cm2 : #^2002-528874^^ 
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coon] m4&&mLrX ±mjz£?ti:ft&<DmM.m&60K&>\, ^x—ikmm6i<DM.m.m 
bmtitm^^ ^xmm&] s^c-ci ^z>m&. -ikmm 1 (Dummn^cx 

[0012] ^i^y^^i-Sf'^?)^ > ^Jx.^^|l|4(DS^ 1 [EI{^60^*5V^T. 10<DPTC^ 

ikmm6i<DMmmffib®m&&xmmttzbhm^btim%x&?>% u^u^s 
^^$tm<D\E\&mmm4$:0m(D^b) izit^x, r.^mm^m^um^m^ 

[0013] rtDff^pp^str^-r^/t*, Lowvtmfc&ftzmffimmtbxm^PTcm? 

mfateb^zMvttvfz>\z.\m.&&\ 
[0014] *3sw«u ±m(D^tmM(Dmm^m^ir-<<ts:^tbtch<Dxh'o, *&w<d b 

[0015] ^pjoio^ggia^n ?MKj&CT&^mbi-3^ffiin§(i^\ #i;t 
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tct^iz^^y^^m^mMmm^mt^xm^mm^mti^mm^mm^ 
^^tn^Loo, ^ftft^sji^)^^ 

[0017] Hfc. ^P^^ilfi^Jh^VW^fi, iSao^^^^tt^m^^T^SV ^ 

[ooi8] ^Bj^ioco^^ttfi. -^mm^trm^g^^T, ^mmm^ 
u^mmzmm^^xum^fi^o ^x^mmxit, ^mm^m^ 

[0019] k&v ^-c, ms^ct^^^^ r ^mmm^i tit, mm^m 
^Mm.mmm^m^xmm^<Dm^m.m^mt-r^(D^mo ^mmm* 
it, mx.itPTcm^rxh'o, &&v<ittfv^—PTcm*x&z> 0 PTcm^-itmM 
/ , mi L m^m<D^mi^^^xm.^xh^(Dx^<Dnm^mmnmm'r^o 
-prcm^it, pvTcm*ttittfyx^y^(ffim : )bhmtnz>wx»&z> 0 m*. 
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z*k%ii-z>z.k&x%z> 0 ^nmm^tvxpTcm^m^^fnt, mmiz 
[0021] ^mm>m^te'Pte<thi^ibfr\t£\^K mm^wmmttm-mKnM, 

zm&Kit^x, m^mfcmffi&)tj:m.m£k±&$izx\^xh, ^(Dumm^x 
<omm\z$i%i'rz>z.btfx%z> 0 ~frhmwL<Dnmmm^<Di&x*mmznM. 
mm&frx\^&m*.te<. ^m^xhtu^ ^m.tfcm^-mmmzmvxm'g: 
&m^nz>xtb?>D a 

[0022] ^mm.m.m*temz.mmm%M v ^mm ^mm^x <tv mm<D^mim 
*%m\<^wrfriaxmn.mm(DmmKmmz.mnL'X'b&\ ^mfcm^moc 
m%tc^fj:<bhim<D^xmm^mm^^btm^.^\ 

mnmKmm^n^^m%:m^oNibM^\m^,mwiimti^^mm^4 
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FJ bt>n5t>V>£tZ>o ^y^rmttUR&Zkb^itXfi (Field-Effect 
Transistor) , WhFET^^ #f£lXteMOSFET-e&5„ FFT\t^y^->"y*m 

*tvxnn/n^'m&&.ffi(D<frm\z.*5\, ^x^xh^xtcDmm^m ttm 

&X%% 0 

[0024] *mw<Dimw>miz.%>\,^x^ jg^^ih^w^^©^^^-^^, 

^m^\m^mz.m\\\z.mmmm^fhx\^ 0 z.<D&tmmz.&ti\^ mmm 
mm^^ir^ht^ mabxmmmmx^mm<D g m&m&irz>z.t&x%z> 

o 

[0025] £«9 jyfctfj^te, ^y^^m^FKT^m^m^, FETOOy— r-£ vSW&SK 

FET<Dy—*&£T$Fu4^tm^mm^&mn.m&<D~ ^m^-r^o 
\z.m,%mmrr^o ^.(D^mm^ti^ FFTW-h-y-^mmm^mm^ 

, ?—h-y-xmmm$mw.£iTb/£<>tib$\z.^ y—^-^u^m^mm^m 
wmmtiK<t£Z><DX\ m^mm Kmnzmmzmmirz (off) z.t&x%z> 0 

[0026] ^.(Dm^^^x, h-y— ^r^mffi^>^:#$«> OTtf>5£(i) 

[M 

v GS = R V 0 • • • (1) 

P + R 0 

(^;tp, v :tf—h-y-xmmf£, v :"i«i^it;s»«i)E, p : 

GS 0 

[0027] m<D ^m.^m^m^^m^. jscd ^(om^^mnmmm^^co 
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, p , p , • • • -p to&tf&BfiLkteZo 

12 3 n 

BBS 

P = Pl +p 2 +p 3 +- • -+p n =v p ... (2 ) 

[0028] mm&nmto<Di5£im-v$r?x£<. -^ma^mmn^x^o mMt&^m 

tmmz.m&isttnm<Dummft\sxm\7tz> 0 »$mmm* vmk<D 
mm^m^^m^\att(D^x) ^Lowtitfcst^ii, fe^p^it^^/j^ 
\<^ffim<Dm=p)x&z> 0 ^mmm*mwi<»^wmmttm^m&\z.\z 
z<Doib<D'ptj:<bhi^) tfHighWiMizfozm&ns mn.pfem&x±%tem (=p 

H 

)ttez>o ^^m^fD^mizm^xmm^oNyoFF^mm^tMzii^ m 

GS th 
GS th 

[0029] ^MSrK^i-Sfc^-Ctt/JlV^S, «r^^^^O^P^^OtefeiR^<D 

[0030] 0^uv ^«t;i*5v vers. *m^<z>ia*M5jh^w^B:, m^mm<Dmmm^m 
[0031] ^w<dio(d^#{j:*3v>t x #mw<DmmM±^^xtm.&&t>i£xm\<^b 

[0032] *»W©aH8&jh^ V^tt, «*.Hf3l#*S£* gMMftttfliH? (PDA) % y-hSi 
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[0033] */c, *&w<D%\(D^wiz£th^ ±m<D£?ft*mw<Dm$&p3it7*/<'(x&mx. 

m>&mMtL,xmftirz>m* (DT^j^—^B^mw^(D^^ *fcf*-#c®?&<© 
, -^«?&i^Dx.-c, ^uMc^x.xm^(DM^t^m^mmxh<>x^^ 

o 

[oo34] *&wK£th^ mKtfr.&mm^t?mnmm<Dumm^xm^mm\z. 
m±^u^x^^m^mM.mm^mm^n^ 0 PTcm^(D^x^^Mmn 

^m^xmmm^^u^y^^m^mcxm,n,mm^mMmm^m 

[0035] £7=1, *mm^^xn^nfcmttmmmm\^m&Kte. mk^mmft 
m^m&fcit^x. m^mm<Dummn&£v&mz.m%ii-z>z.b&xz, mm 

[0036] [M^l^mo<7^M^£:fcft5i®^ 

m2Mi(DmmMm^it^mmm±y"^^(Dmm^m^m.mir^>mxh'ox, 
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[0037] 1 ZLUkWk 
7a, 7b $&}^ 

10 s^mss 

11 PTcijmtaftjia&fcijB) 

13 «£n£g 
15 FET 

17 PTC*^(iamiftBfrltffl) 

19 mm 

20 ififRWJh^W^ 

[0038] ^W010(D^lS^^*3ttSia^^ih^M^«t^^Sr#^«^e 

|5IBSl0^ny^|g-efc5 o mi^-r«t5fc,«iB&^j^«x ^ft^i^r^y^— 

>-mmt<Dm^M^m±y ! ^^2o m*. &mizxmt&iitm&) &&m \zm 
^7a^xmbxy)&m<D~i!kmmitmmB±^u^2ot^m^u^x^^ 

[0040] £(&afifJ&BfrJh"?^W;*20fc:*5V ^-C^niS^PTC^T-l lfcifflft»13i:^il[^IK:SS 
tit&tlX^Zo Stn:Sl3i:FET15i:dS^JtCgHK$ttTV^^, FET150y 
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— mo &PTcm*iiki&ffl&i3<D—mk<Dmzn&mifeti. fetish-;* 
&(D-nzm&,-tz>£?tzmwts}hx\, ^ 0 

[0041] PTC*^ll*5J:tmtt»13©M«S«EEV (fiP*>, eu^a-braosjEm* 

o 

GS 

[0042] n^^PTCm^lim^-f^-^m^lOM^^^Pffl-CfeO, #»ROT2^ 

[0043] ZHfc««U tett, ~;frK— jfcmm, ^y^JVjKMrikmfo, iSitWJ^J^f 
XltfJftO. 8-3. 2Vt$*t#«o -©«j;5^— ^ft^i^m^^tiST^y^— > 

[0044] PTcmT-iitU3\ n ^m^i^iiB^^5d^9>6^^j»fcDmspmS^}sy 
y7 p »Afc#JS?-5J:$fc, i«^jfcS^C<KH4«:^rt-«PTC3(f^Srfflv^ 0 mx.lt. fit 
^«^{c£9#PTC^i:U£$J0. 2V(D«ff^^PL, ^J2mA©«^^gfEi~^# 
TteSSWC* PTC^ll<Dhy-/^M«^J70-120 c C^H#§„ *fc, HO^fr 
Tte*5VvT\ PTCmT-ll©Low)btB(AMW^{*^^a^ $j20t)©££<Dlg 
^ffiJ*$J10Q— lkQ, PTC^ll(DHigh^(AS^^^T-?aS ^lOOt: 
) <Db%<DWdmttffilOOQ — 10k Q £:£*v#5o 

[0045] PTC^l l©j@|fc (n) B\ ZLTkWfo\<Dffi WDUWfetomft tO&CTffl V 
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[0046] ~£tc, t&fomi3izte&n&mwj:mmnm&&m\<mz>o mnmi3<Dm.ma^ 

PTC^llCD^P(=Ep)^L-C,R/P >10^oR//p <1/10£&3£5 

L H 

[0047] FET15{e:«:n^^yW§fMOSFETSrfflV^ o r<DFET15(DgHfi®EV te N 

th 

AS, 0!l;ttf#*jO. 8-2. 0V££;}x#5 o 
[0048] Jg^ t^v'ayiU, iMPS^^ffl©PTC^lltC*n^TigS«EB5Jhffi© 

ptc^t- 1 7&r&mm i ^r^y ^r—>3>^\ $&3 t<D m ^m^mmLxm 

[0049] ra % &nttm<Dmnmffi.<Dtt<Dmmi9te~mmmx~&<>x£\, \ mm* 

[0050] ±m<DXo^mM t mmo<Di^mrx(Dm^m± ; f^^20(Dmm^^ 
xmm*tz>* 

[0051] -^m?fel36Sii^(D?aS^x 0>J^f*-^CmmiO^ffi?fi^^-2O-7O 

•C^^HS-ett, ±X(DPTCm*lltfLov?W;niZtbZ> 0 iot, #PTC^ll<£>Jg 

1 2 3 n 
GS 
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i. 2V(Dmmmj£v w^v^t*. fetish— *(s)-Kwv(D)iHn:*«tos 

th 

[oo52] mz. -^«^i^^{t^ms^^^«t«9z:^m?&i^?«^_h#-rs^, ~ 
fc^^«. Lowvtmfrbm S hytnizm&vx^(DPTcm*ii<Dmm> mu 

m 

GS 

3V-T?fe§^#^0. 2-0. 4V£fc5 0 £©«fc5fcy— h-y— *ISmffiV r±, 0U^L 

GS 

tf±lE0>J:5fcWMIit«fiEv J^fctev^-e, FETiscoy— ^(s)-KWy(D)^i: 

th 

[0053] ^©t, jafRSrSl^jBrLTV >fe5IH^I^*$nSi:, High^^fcofcPTC^ 

m 

^^ll^Low^t^oT^^P^TcO/^^V^it^M^i. FET15(Dy-^( 

s)-Kwy(D) ra^m«£dsfl£*v, ~^mmi^tp«^niss^ti,5«^^oN 
[0054] z<d£?^ *mmmm<Dm%m±7 s /*'(x2o&mi< ^~t^£<9, r.iknm \zm 

tvSm^OON/OFF^-^«?fel©?l.S^CT$!j^li-^'^^-et^)o^fl-i- 

^.s^^s (on) (D-c\ -^mm^f^K-jh^mwf-^mi-s-ir^-t^r^ 

[0055] ±IBOj;5^~^m?&l<^jg|^B&Jht^px.T, PTC3im7t::.fc«3iBm$fEI» 
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[0056] Zl &MmUZ.ffitlZ>nWLi)K ®\X-\f.T'7V>r— i/3^m&Z<D-&m£¥V>fthfr<D 

nnmm%&mirz> 0 mmm^^m^x^^tzmm^m^fh, -wtptc^ 

1 7 (OmSL ^(DhVvZfffiMSlT (Ci£T-r 5 b , Lowtl I^Mo TPTC^^- 1 7<D 

[0058] ^mmmm(Dmmm±^<4^^xfm^mm^^ ^xmwvtzth *m 
[0059] mttti. ^mmmmx^4^^m^ tvxn^^^mMosFET^m^^ 
ir£?tm%Lm&&mmvnz> 0 m3^-rmmm±^4^2o y {c^^x^ mi 

(On^-YV^/^MOSFETl 5 (Cft XLTp^^^/V^MOSFETl 5 ' £rffl V ^/cCl t 

n,mi(D^mmmm(Dmmm±^<^20bmm(Dmm^tc'rh(DXh^ o 
[0060] ^ *nmMmxte*ftW(Di^<Dmbvx-fcmm<Di&mmzmm£fozm 

mm£iftM%x&?>? Q 

[0061] W^iTOlt^V^qS. ^Jx.f^-^m?&^^^*^^i§!^^mW 
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[2] mummt^mm^^ ^min-m^n-^mmK^m^m^xmrn^ 

w ^m^m^num^m^mm^fi±mm<D^^m^xm^ti^>. m& 
[5] mmm±^<-f^-inm^^.^^ 

^^^m^\^m^m^m\\\z.nmmm^fhx\^ 

[6] ^y^>^m^FETXh^0, 

[7] ^h-y^p|®i©^§}l OT^(i) 

v GS = R V 0 • • • (1) 

GS P + R 0 

(5£tK v te?-h-y-*mw£, v n^mttm^texxfmttmiDmffiwz. 



WO 2005/046017 



15 



PCT/JP2004/016257 



[i i] n^mmzmnmmmtm%mm&ftxm^m&&M&ir%r.&mm^^ 
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